Dispersive Fourier transform spectroscopy (DFTS) provides us with a very effective technique for the measurement of absorption and refractive index spectra of environmentally hazardous gases. This paper presents the rotational transition lines and refractive index spectra of Nitrous Oxide gas as a function of varying pressure using DFTS for the very first time. The relationship between the variation of the pressure and the change in the absorption spectrum is examined and discussed in detail. Nitrous Oxide (NO 2 ) gas is considered a harmful greenhouse gas and is the third largest contributor to overall global warming after Carbon Dioxide and Methane. This study demonstrates the ability of our setup to accurately identify and characterize NO 2 gas at differing pressures over a broadband frequency spectrum. These findings presented from 300 GHz -900 GHz are therefore of great importance in the ongoing struggle to battle global warming.
Introduction
High resolution broadband spectrometry can be best achieved using the method of complex Fourier transform spectroscopy [1] . A Fourier transform spectrometer is a simple Michelson interferometer that has a scanning mirror in one arm. The scanning mirror causes the two phase-shifted beams to interfere with each other to produce an interference pattern. The resolution of the interferometer depends on the travel distance of the scanning mirror and the sampling size. Optimization of the resolution calls for the entire travel distance of the interferometer to be used for measurement of one side of the interferogram.
Although this technique optimizes the resolution of our resulting data, it does not optimize signal-tonoise ratio. Therefore a sacrifice has to be made between resolution and signal-to-noise ratio as double sided interferograms reduce the resolution by half due to the fact that they take two measurements of interferogram points every scan. Afsar [2] [3] , a pioneer in the field of dispersive Fourier transform spectroscopy, constructed a high resolution millimeter and submillimeter wave dispersive Fourier transform spectrometer (DFTS) for use in our laboratory to measure transmission, absorption coefficient, and refractive index spectra of gas molecules [4] . This line diagram of this setup can be seen clearly in Fig. 1 . N 2 O gas is introduced into one of the active arms of the two beam interferometer to provide us with phase information in addition to amplitude information. The Fourier transform of the data from our measurements leads directly to the absorption coefficient and refractive index spectra.
The accuracy and broadband characteristics of this unique interferometer make it arguably one of the most powerful tools for determining shapes and positions of pollutant gas lines.
Results
Single sided interferograms were recorded for N 2 O gas with a resolution of 0.167 cm -1 or approximately 5 GHz. N 2 O gas is known to have a number of rotational transition lines at precise frequency locations [5] [6] . The findings of this study show for the very first time the effects of a change in pressure on the intensities, positions, and overall spectra of N 2 O in gaseous form, in addition to the effects of pressure on the refractive index spectra of the gas.
By looking at the absorption coefficient and refractive index spectra of N 2 O, Fig. 2 and Fig 3  respectively , it is clear that a change in pressure does have some effect on the intensities of the absorption lines and overall levels of the refractive index spectra. One constant, however, is the frequency of these spectral lines which remains constant with the varying pressure. For clarity and display purposes, a zoomed-in picture of the absorption coefficient can be seen in Fig. 2 to show the behavior of the rotational lines in response to a change in pressure.
The overall intensities of the rotational lines between 17 wavenumber (510 GHz) and 19 wavenumber (570 GHz) can be seen to increase with and increase in pressure. The refractive index spectra of N 2 O gas at these three pressures can be seen in Fig. 3. gas between 10 and 30 wavenumber using this coarser sampling size is greatly deteriorated.
Looking at Fig. 3 , the refractive index spectra for N 2 O at 50, 100, and 200 Torr can be seen. The dispersion through each of the corresponding absorption peaks is displayed by the refractive index and these dispersions also confirm the locations and validity of the rotational lines themselves. The overall level of the refractive index spectrum can be seen to increase with increasing pressure.
Conclusion
The results presented in this paper show the effect of a change in pressure on N 2 O in the gaseous state. It is of great importance to be able to detect environmentally harmful gases present in the atmosphere at varying pressures from a mixture of unknown constituents. The abundance of N 2 O gas in our atmosphere, coupled with it's radiating warming effects have caused the gas to be labeled a major greenhouse gas contributing to global warming. Therefore, it is essential to be able to detect and characterize this gas as accurately as possible. In this study, we characterized the sample gas using our powerful DFTS spectrometer by showing that the setup is capable of detecting all of the rotational lines between 300 GHz -900 GHz. In addition, we proved that a change in pressure didn't affect the frequency positions of the spectral lines. As pressure increased only the intensities of the absorption peaks increased in reaction to this change in pressure. The overall level of the refractive index spectrum also increased slightly due to the increase in pressure. The sensitivity and power of our DFTS setup, which enables it to detect even the slightest change in absorption or refraction as is seen in our results, make it an ideal candidate for environmental pollution studies 
